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(54) INK JET HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high density of 
nozzles by reducing an occupation area of a chamber 
by maintaining a quantity of an ink drop to be ejected, 
to achieve a highly reliable ink jet head capable of 
maintaining a large quantity of the ink drop even when 
the nozzles are arranged in high density and executing 
stable driving, to simplify the manufacturing process 
therefor and to improve the processing accuracy. 
SOLUTION: When a ratio of a diameter of a 
circumscribed circle to a diameter of an inscribed 
circle in a plane shape on a face of a chamber 
provided with a pressurizing plate (the circumscribed 
circle diameter/the inscribed circle diameter) is 
represented by A, the plane shape of the pressurizing 
plate satisfies an expression of 1 A 2. For example, 
the plane shape of the chamber with the pressurizing 
plate is in a rough square or a rough rhombus and the 
layout of the chambers is in a tessellate lattice. 
Actuators are integrally processed by dicing by each 
raw and each column. A direction of a flow of ink in the chamber is in a direction of a longer 
diagonal line of the chamber. 
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(54) \§m<»&m >f>*yiyKyK 


(57) [£*b] 

[M] Hiftl"*^ v^SSJEUBfLft*^ i> + * > 
WW >9*J*. y Y^y V*9k&-t2>o "7 n -fc * <p fiff 



ll([Ett»Of-* w<*>ft**> 1 ffi£ffM1-£SnE^£, 

*[EiHlE«U*ft^ftttitfc*i, 1WE** > 

* £tinE1" & <t ^ CttEhlEttfcKe £-£*7*^xi 10 

t, 

USE-* >9 7-fr%mW'Ptt< ti> 2o£UbMfcLTJg 

W«RS/rt«HS) *A£1-*£§k fjl£ttJE«^ 

>^yx 7 h ^ v Fo 20 
[W**2l «TESDE«OSFffi»tt(±, «»E*»-C 

v Ko 

IW#?R3] *EtraE«o¥E«W±, *E#ff«J: 

t>* «r e#?9 -e* * a * tf-r * mffl&g»^ * * r t 

f:W«ti"4W*JllE«0>f >^v*i-y h^v K c 
[iS#*fU] IJET^^-ii-^O^B^ii, WE 
#frfc J: lTll»E*Mlw 3 FlT'e*4afc#i-4lit*««-C 
£>£M*^3E«<7M > * vx v h^7 Ko 

?£<7) >f > ? v X 7 h ^ 7 Ko 

[iB*« 6 ] *E#1T ^7 K±*SE&Ip] h <7>|i! £ £ 
«TE*lTliE«L?t«a<oyX;i,oB6Si-4Pfl 

(mm) tt4tl, d/tan^0. 2 (mm) "C 

7 Ko 

[Bl*«7l lWE4HT^E1tLfc^X^ftt n ti-4 

frEn tmfEd tOB5^3&*n Xd2s0. 2 (mm) 40 
■C*4»*ai6E«0-f vx 7 h^7 Ko 

[«*3RSl «TE n fc»E0 tO|»«(±, 0. 5 £ n 
X t a n 0£2T-**»*E6Xli7UE«<^ 
x -y K 7 Ke 

[1S*S9] SrE-f >*7-*5:»J: l ) tmrE-f 
^-^StolBfliW*** <«*Sftfc»*ai ft^L 

s^n^-r n^icE®^^ vx7 Ko 

»E-f >^7 c -^$wioiirafS(i, Titus <i*tr** 

toil lzKflESiifcB*a 1 9 0ofii*M:E so 


ftBB 2001-33466] 


ffcCDf >x 7 b^7 Ko 
( 0 0 0 1 ] 

4yxju*s«ieu£ftE«prttfc4 

Z'ttx mmum * if ? ^ > * >* x 7 v mm b -c * o 

<£>ifflE«[*ffi»T&T 9*3.3.-9 t ^WL, f^)T^ 

? vx 7 h-^7 Kt:«t4o 
[0 0 0 2] 

1 1 it, »BB¥4 - 1 4 8 9 3 6 

C7M >^ VX 7 h^7 K^)-fll*SLTv^o ^OM 
t±, >>X;m 0 1 yijK^fitffetf, ««v»spB3B«^ 
^*>^1 0 2?5 S , -£<7>— *g7i ? y X)UUJttB1-4ttB^ 
44J:^ J X;v?ijU^ LTHB-vSllUJtltO LTSS 

$tLTv^ 0 

[0 0 0 3] $<btc, ^^>M*«E$ix^JBi:»*4JB 
#^^>/<i:(itt»?Ll 0 3 *frLta«lT^ 

[0004] z\<r>4 >^ vx 7 f^7 Kotb^ii, 
^ii-^^lEB$-ti-4wi:TSDE«^^ V^'l 0 2 

co^ >^^E^i^n, yX;M 0 1 >f >^i*^Ptai 

0 4 rt><b>f >^»*«StLr*oti:HilHI» 
[ 0 0 0 5] 

vx 7 h-^7 KU45v»rii, yX^HOfyf^/h? < 
£t) ? *>£o 

[ 0 0 0 6] L*»L4**?), g^gibr o CoiiT 
>/<oHfc/h3 < L ft Itiitf 4:5)1*, tiiic#t»tra 
E«*% ^ A ic < v »3&R t ft 0 , L tz tf-o X * \ > m'(7) 

at ^> uii*fi3 o p i itr=i'j ? ha,) ott^aiSEftfi 


(3) 
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[ 0 0 0 7 ] #§&93li\ £^J:5 4»*Kfrfc:kfci*> 

"b ft** >><^i5*ffi«a f 'hS < y X;K7)B5«J£ 
fttfltanrtt** h^* KSrHtt1-*iit 10 

B»k"t*o**Wi, >X/u**«*K«k Ltfctt 
B1"*4> ****** *»oSSLfclll 

J:WttDX«aEom±«ria*r vi-y h 

K*>»iW*i£ k ^iB^fSc 

[ 0 0 0 8] 

fc**^)fit, a«^^ K±***Wfc*«1-*tt*^ 20 
99 k J: 19 flIA $ tLfcft^JfcKttlt <b it -/ 
k . «lK«ao y X^ic»j£. LT**i«t»it feit^tf 

S«£&7***i-* k, «E*lkoff*fc«±yilu#iD 
l x %m $ tt , »E«» o k -f > * * «»"*■ & 
> * 7- *3t* k > «rE4 > * 7- lu^tst**^ 
4 < k t 2oJft±£ifcLT»rt*it*>f >*7-^#«L 

k*«i, frEiDE*^¥ii»«o^*nitakrt«n 30 

EiDBE«oTffi»R<i 1 ^A^ 2 OB8«U**Ck*r» 
Sttio *EJDE«oTlB3e«t±, «a£IE;£ 

4JJ:CfltE*WU¥fT^**iat*i-4«*««-C* 

& O 

[0 0 0 9 ] CUtUilK 7^ax-jf tKBLfcK 

iCk^fEfc. B»$^t - k^T'§ 40 

So l/:^t, DtHi-r*^ >^SS4*Ski--k 
<, -/XA,****ccE«1-*Ck*nfriKk4r*o 
[0 0 l 0] *%ul»EftlE*o3FBJ&R(is mi&il 

& j: «r e u * * a * #1- a «jebssb t *> * 

HET^-f-ax-jospffiBttti* UuE&fffcJ: 
UTWEtMlcTff^ftiat^illlPISJE-eAiClk 

[00 i i] ziiiznu &ftte£V ! &?\imtLX--miz 

S8]g7D-t^OfBB&ft J ^, rHii-^^tfifeit/ so 


ffi«0«tfi«{M*^ffikfr*o 
[0 0 I 2] HJE?-* >/<rt*M >*SLBI*> ttE** 

[ 0 0 1 3 ] iitic «t ») , >^[*i<7M >^ant^ 

A-XUT&*fc**teOi*S*l*jLL'f * h 

[0 0 14] «rE*tf k^^ K±7feS*|6]fc 
k U «rE*!TlcEBLfc«ftoyX^oB«i-4WBS 
O^ y K±***|fi]UitL'Ct3£+&*|oiOlBII*d 

(mm) k1-^k§, d/tan^0. 2 (mm) X 

[0 0 15] ZixiZX IK >/<ff>^y K±jfe** 

IfijoS^ftO. 2 mmJ^±k-ti- k^T'^, pJtIO^ 

& s > * * * ttu s * a *: it *5«*asf ts * 

[0 0 16] ttEfcftUEBLfc^XiUft* n k"T& 
k, flkEn kmjlSd k n x d ^ 0. 2 (mm) 

T'^^CkT&^S tv^o 

[0 0 17] ZtLiZX »K *f-+>/<4>"v7 K±7&3£^ 
|6jkltS£i-&*mo(«**ftO. 2mm&±k1-£Ck7!> ? 

[0 0 1 8] HtjlSn k huIE^ kor^l^ti, 0. 5^nX 
t a n ^2ti^:H ? Mt L^o 

[0 0 19] ZixizX 0, >^^-tft^$EHI' 
T^L. K±***filk, K±**^r&IkSXi* 
*^rtlk«:«*W— k-r^^k^-eS&o ^^i^^r^ 

^E«ki-*ck-e*«Kft**St»"Ci*o n 

x t a n ^Offi^l J: v^-frii, 

^tik&lt^y K±3fe3t*fikitSi-**IfiI«:^^ K±* 

-f-o^v^^^-^ r iuffi^ > ^ 7- ;^5:SiL<7)^^-^ 

5 7- ^ k i * o 

[ 0 0 2 0] Bulfi^ >^7-^i»J: 0 felttE'f >^7 

[ 0 0 2 1 ] cm: J: IK >^7-^*au»it5 
>f >^iSIOtt^H > ? 7-^*5tuaitTt, 
^Siiki-^^k^-C^io ^ORoaraiRJJi^ 
^4 v »o-C*tti* IB $>tz*) 0)4 > 9 «J&S r*J<ti 
etajBi*Jkt:flHfflS*4wk**-c* * e S 

£ x yX/nnottffllttttiT f)Oi r?P$iJi-^C k**-e& 

[ 0 0 2 2] SKE-Y > If* 7 , ;!iflt)f5i' 


(4) 


#BB2 0 0 1 - 3 3 4 6 6 ] 


[ 0 0 2 3] £ftUJ:>K >r >*7-;i/#»<ai8'friiT 

^ CL k yXlHB^i!tai«1tli^oS«:«liL*C 
[ 0 0 2 4 ] 

[0 0 2 5] HI (a) l*> iDE«*«ESnT^&ogA 

£ c f-^W^tfflEWOilWiO. 6 0 8¥^m 

0 0 G P a > -frOl?$l± 2 0 m, WfiDJE*(±0. 1 M 
Pat Lfco 

[0 0 2 6] > 

i- b*>> 3E;fr»u2v*3pffijBtt05* * > ^ * ^ * c 

[ 0 0 2 7 ] fcfc, *P*-CliEgA*Uov»T«**r1r 
*«»fefL-6o J:9»L<t±, £AJB*R«U*3it*«t 

[ 0 0 2 8 ] -tdT, It, 

l (b) i±, w<otraEEoffi«^-<o*f* 
Tt\ = ftj& Eft«, R*Kiilt***ScJB 

t»fl*#rLfca*-C**o HMIUU #**>><OlniE 


6 

m , RKtMil (RROP#) 4i3»W*ftk 

JnE«^#RliN i fc«56L5Ht«M*2 0 0 GP a, -t 
Olf^ii 15/^m, 6n*DE*<i 0 . 1 MP a k Lfco 
[0 0 2 9 ] :oe*i:J:il:, Attkft«SEfl:*OlH 
ftii* +\ >^'oiDEffio2Fffiff^oftS:(clilik^k 

10 0toEH0B»***t*itf, A*£itTMWMMfc**ia 
U^tSio mi Hi 9. Stlki"&3 Opifti 
4: & ti , A It 2 JAT k 1" * * 4 - k * f 

[0 0 3 0] iaLfcJ:^:^^ 

(=d/tan^) -t 9 < , ^o«S^ % K 

20 M&Jofi\t&&1r2>J3ft<D; XMiM-j * (=dXn) 
£*)i>'}-2<, kv^ifctcft&o ftoT, «MBk«H 

lafflO («/«) Oib^^1-o ^-Offi7i ? 0. 5 

^^>2 oH-c*itif, ma^^ + ^^^^ttiB 

«OA« { l ^A^ 2 trJUfci"^^ >^«rE«i-&«F 

*«t-i^o 0. 5^nXtan^2T^n 

if, 3 0 p I tJES-j-*** >/<**«*UE«"C*« 

so [ 0 0 3 1 ] iO»#f«*«:$tt, JttT^)*Jk«-e(i* 
[0 0 3 2] *^B^^-*S&1?!JT-(i, ¥ 

^r/^7-^hu, ^iSk^a^xakSr^i-*^ 

[0 0 3 3] ^HifePflco^ > * >x 7fA7 Kti, >f > 
^ffi^Hitb-r^y X;v l k, *yX)Hc*tl&L-CE$ 

^OKB«r«*LTi»*aiE«7 k, ttE«Uft«S 
ix, K»*E*:aitDi-*1iai**8 «r«lifcT^f-AX 


[ 0 0 3 4 ] 7pJ **Effi*£fc*fc#U#g*'<? 

*>, HE4MT11, 12, 13, • • • CEllfctft 

E3c-r**rRlOffiBt2 0 (£JL»d) fc, t>Eftffl 1, 
12, 13, • • • fc^y K±*3fe*lpJ3 1 
(JAft 9 ) £ > Huffi&^T 11, 12, 13, • • • ICE 

ffem) t*4o 4fc, »E#M2 1, 2 2, 2 3, • • 
• ti^y K±*3t*|fi)3 0 tiXtiJlfiJ-Ct^o *t* 
ftEKis^TIi, d = 0. 1 6 9 3 m 

m, 0 = 12. 5 3 ft. n = 6, m=16tl/:«> 

>><2 07hHMFlEBt*, ^ Ki^at^fpJ^tB^O. 
7 6 2 mm, a 7 H£jfe3fc*|pj fc 

1. 0 16mmti^ ^H,^tftt»/:ft 
>^2<7)tS(i0. 6 12mmX0. 6 1 2mm^ 
|ft>AtL/: c 20 
[ 0 0 3 5 J h J: tff- 

4 u tttaenwo 

H: J: *) , 4 > 9 7- 5 t±^ y K£*3fc*lR) 3 0 

icttL-c «tt«v^t»E#ff kTp-c, 
#fiOttmtBi:«itE$iin:v^o so 
[ 0 0 3 6 ] #4 >^y-iV3£iffi5(i, tft-rftW-ai 

- 6 ^^>3:at 5 ^^i-^isov^xo^rsjoAJt 
[0037] ^o^y-^^aso 

SfcJMSU&fcfcyiJfc, -f >^7'-^^vrL6 0 7 1c;^^i:1 : I 
>><*ttltTv** e tr$-**>'m, K»*fT?jE£ 
^Bit«:ti:J: «K ffiA LT § fc*Hft *»U L*1" 

[0 0 3 S] &f^>^2i:l£^i/:7Hax-n so 


ftK]2 0 0 1 - 3 3 4 6 6 1 
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ft) (S^^T) tfflv»rt^o ffi»«E*WSn-t*fflSU 
ma 8 fL-ptLftoE« 7fc»ifiii-*aBicE*tL-cft 
•k * Jims ii jjdJxvK 7 i m o t v/ * * * 

[0 0 3 9] $IlWti^f:7niX- 

[0 0 4 0] friz, **«fc«OttSi£«r, BtS^TK 
BJ-T^o S6i:*tJ: ^> a utl4 1 *mm\zmM 

iv- h 4 2 *r*LT«B5Ea6*4 3 UiS * 
com. 17i:*tJ: n 7^fax-nitMt 
i-SffiH^-tftC-e-^T^fliL/iv^^ 4 4 SrfflV^ 

mn mm*-?) *sfe*u mzi $ ,im<7)mj±U7 \- 

%m&%2^tz'&. *<D«B5ett*v- h 4 2 *3 J: tf« 
H5e3£*4 3 *r«^to SLblCj: »K ftDi±«a:r 

[0 0 4 1 ] ;XJH^f^>^2, 

aia-r t ^ v#ff^o * > ^ ^5:^ 5 & x tr* 

?7£6 ^tt-ST'-^yi/- h 5 4> yX;w:aiti?L 
fc««?L*#-rstt»7L:/u- b 5 3, f-^>/<t*i- 

( 5 1, 5 2, 5 3, 5 4 ) t«t«^L, 
2^;7^fax-^ 9 *B9ttltfcttE*7 

[0042] $<btc, iT^fax-^ UESfifcfli 

%mm s ^ffi»«E t epini-j" * ^ & oisia * 0 0 

>by-7';V (flexible printed cable) (H^-£1*) 
fO^gSt^^L, ^St^7^fix-^ 9C01S 

[0043] *nmi<omt\z^x%m-tz>o 

±EO J: ^ Uft*Lfc>T >^ vx y h^-y KO^ vffiB 
.•ROK > ^ 7'- 6 <0tt*U -f > ^ 

> ^ ;i $a 6 — ^ > ^ 7 F - ^XiS 5 -«$&?L 3 

[0 0 4 4] |7^fax-^ 9 0fflgiJSfiiS tSIl 


9 

« (SDfl£«7) t<V®iz®9lz*LtzXo%mi±mZZ 
£PflD"f4£, ^'^^7^1* (binurph effect) Cio 

[ 0 0 4 5 J ^i:8IH/:0^yi7 h^v KK» 

mm?z*miz±z&ftft&<o&mi>*m2ti% 

i/MMtk<7>4 > ?X-;V£&0&^£fc-££fflv,*4.I t 
i: «tot, y X ;v * £«g CEit* & * ?»*3W*B e 
*U *0>f >^ vx y h* f *SgLTRtHl1-4wt«:*tt 

[ 0 0 4 6] ^viitr/^-;^fflv^:i 

4o 

[ 0 0 4 7] 443. #^tt«"COtQE«Olf: £(i 1 5 ix 
m t Lfzi)\ 2 //mO?$l:fflv^ ^*W*tf>^ti£ 
£0. 2mmX0. 2 mmltvh$ < Lt t> I^»i:3 
0 p 1 <?M >^?g^P±£ii-r4C fc* f *»(c J: »)5iB3*i 

[ 0 0 4 8] n*)^A';Fitfffl^^^ 
f ^wU/:U> w=d/t anK'iot, w li 
0. 2 mm&±<D$ktfrX-$>2>frb^ d/tan^0. 30 
2 (mm) ti)ot, ^OS^fft^t, tantf^ 

(d/0. 2) £44 c yX;K75HB«ii> 
0^tan^5d, nXd^O. 2 (mm) <03H4"C 

*iitf, t>^ri/>f 7V Virzzttfx&htz 

[ 0 0 4 9 ] (ftHftlfcfl) 

/N'rto^ > A-Xt2-e# 4/ctf>$u&Ol?^£ 40 

i: 7 9 * x x - J *>««i£ 4 ffl mi l-t 4 Z t &X & 4 o 
[ 0 0 5 0] HI 0(i, *5M!»Z*tll«t*1"-f >^ 

[ 0 0 5 l ] ^JfeCTO-Y > * vx -y KKfctt* 

(CI¥L< li, -rO*20H§^ t»E*ff l 1 . 12, 
13, • ■ ■ t ffiE&FJ 2 ] , 2 2. 2 3, • • • <om so 
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ftt^MC vX;n tf|ttt?L3***ii-PitES*LT 
v*4 0 itz, 7?**z€.~? Bni&tkiyZtUZLtztf 
v\ *0*ao«S* f »E*!rl 1, 12, 13. ■ ■ 
• t IfflEftM 21,22,23, ■ • * o« » L 

[0052] innnoit*, ->««tt>f > * 

[0 0 5 3] *|Ett«^«jfitt*:KWi'*o 4 

[0 0 5 4 ] JS-JtJfcW-ca^fc t i3 *) , Auli4 1 
*WHK«*Lfc->- h«ESft4 0£ffi@££«4 3 

£T**iX-* 9 Sr#«iDl-t*o $ 

4c 

[0055] *jE*«^>iw*icov*-c. m-^mmtm 

44*(i. f-^ >^<2 rto>f >^in^J: '9 ^a-Xi: 

»AOflP«tr|»jhi-4Cl:3&*irtti:4i3, -f>^vx^ 
h Oil $114 =^ ft± $ * 4 C fc 7& f T-^ 4 o 
[0 0 5 6] %mzm%Ltz^ >^vi-;h- ; KU» 

^3 0 p 1 O-f >^»***5eL-Cttffl1-&ii«:aBL 

g^>ic, BWpEfti-a^x^oatjEfts^-cn* 

L TPt iB"T 4 ^ t ^tEU: 0 f^, IEiti"4 
»»f J: * «:H3 o t it B S ix 4 o o - ^3! 

4»*3&q*BSix, toO^vi-; h#*SEL-Cl±ffl 

o , Kit y n -t ^ <n ?mn t jDxa«or6]±^5ia-e § 

[ 0 0 5 7 ] 


(7) 


0 0 1 - 3 3 4 6 6 1 


n 

S X * SrSSJK CESt 4Ci ***JbE t » 4 o 
[ 0 0 5 8] Sfc^ ff>^iftffi80Att*M^A 

X%Ztzft%.&<DW'gZWj±L'( >?V* v b^7 Kco 10 

■K g^tXn-bxfSSB&fL UDX**rtl±***»-CS*o 
[ 0 0 5 9] ifc, MlOttfftUTh'^^Elt 
*!S^l^^7^h^ filEtf* n, d (mm) KMLT 
0<tan^5d, l/:linXd^0. 2, 
0. 5^nXtan^2tt4:^:J:«), ft>^ 
<?>M*kt%WL<n AM** 1 ^ 2 ^ift^i-f-^ >^*^r^^ 

[ 0 0 6 0] 2*:, 19 fc-o^x- 

»*ft4>lflriHtt**:fr < Mffc-tZZ fc ic J: oT jc3£*Sfc 

**** <1-*Cfc**-CS*0-CftailB*a*:iittl** 

£PPftlJ*t* ;i:^T'Ho 30 
[ 0 0 6 1 ] 5/-, ^ >*7-;v3tffifci>LUU 

[ 0 0 6 2 ] JBUbOJiTic, r/^yi7 Ko« 

[HI] Hi (a) liiSaj&*-v>AWf£«Jtu**-f * 
»««ft*OMftt^i-y57-C*D, HI (b) 14, 

X'<hZ> c. 

[0 2] *HS«-3|ftflHcj3itS-r>^>xy h^y 
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[0 3] *ftW«-!61ji«IUi5it*>f >^ vx -y h^y 
10 4] *5feW»-*»«H43<t*-f Vx 7 h^7 
[H5] v h «J ?*g£M£5E#££#i:#S?fc^7v< - 

rzm.wrztzitxnmo 

[16] **W^*-Htfc«lIfeit*-f >*->*x 7 

[0 7] *»W*-|t*fc«»c*5«t*>f vx 7 Fa 7 
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